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properties of, 152 
Autogamy, induction of, 60-63 
Azide, action of, phosphate and, 83-84 
Azotobacter agilis, tricarboxylic acid cycle 


in, 86 
B 
Bacillary dysentery, see Dysentery, bacil- 
lary 


Bacillus anthracis 
infectivity of, 199-200 
protection-inducing factor of, 223-24 
Bacillus larvae, nutritional requirements 
of, 115 
Bacillus mycoides, rhizoid mode of growth 
in, 27 
Bacitracin 
bacterial sensitivity to, 150 
excretion of, 150 
properties of, 149-50 
toxicity of, 150 
Bacteria 
anaerobic, cultivation of, 406 
antigenic variation of, 14-17 
bacitracin sensitivity of, 150 
biochemical mutations in, 5-10 
gram positive, penicillin and, 137 
lysogenicity, induced, and, 18-19 
movement, mechanism of, 398-99 
nucleus of, studies of, 398 
penicillin susceptibility of, 137-138 
phage-resistant mutants of, 432-44 
streptomycin resistance of, 146-47 
thermophilic cellulose-fermenting, pure 
culture of, 114 
toxigenicity of, 207-10 
“transmission, infective,’’ and, 17-19 
type transformations in, 17-19 
see also Antibiotics; Bacteriophage; 
Lactic acid bacteria; Microbiologi- 
cal techniques; Plant diseases, re- 
sistance to; and Virulence 
Bacterial growth, 371-94 
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Bacterial growth (cont.) 
bacterial density 
definition of, 371-73 
estimation of, 375-77 
cell concentration 
definition of, 371-73 
determination of, 377-78 
diauxie, 390-91 
division rate, 371-73 
estimation of, 375-78 
factors limiting, 378-82 
growth constants, 374-75 
significance of, 378-82 
growth lag, 375 
growth phases, 373-74 
growth rate, 371-73 
exponential, 382-86 
nutrient concentration and, 383-85 
lag time 
definition of, 375 
division lag, 389 
enzymatic adaptation and, 387-89 
types of, 386-87 
linear growth, 385-86 
nutrients and, 379-82 
Bacterial variation, 1-22 
classification of, 1 
genetic categories of, 1 
see also Bacteria and Mutations 
Bacteriophage, 89-90, 423-44 
amino acids of, 133-34 
bacteria phage resistance, 432-34 
cellular components reacting with, 439- 
42 


chemical composition of, 425-27 

desoxyribonuclease and, 132 

growth phases of, 427-31 

interference phenomenon, 431-32 

lipid of, 127 

and lysogenicity, 18-19 

morphology of, 423-25 

nucleic acids of, 129 

phage-resistant bacterial variants, 432- 
34 


resistant mutants, 1-5 
variants, 434-37 
Bacterium melaninogenicum, suppurative 
periodontitis and, 320-21 
Basophil, 162 
Benzoic acid, penicillin excretion and, 143 
Biotin 
in coenzyme form, 88 
lactic acid bacteria requirement of, 112 
yeast fermentation and, 88 
Blood 
coagulability of, penicillin on, 144 
tetanal toxin and, 272 
Botrytis allii 
onion antibiotics and, 291 
plant resistance and, 290-91 








SUBJECT INDEX 


Botulinum toxin, 230-31 
action site of, 279 
antigenicity of, 277-78 
isolation and crystallization of, 274-76 
physicochemical properties of, 276-77 
Type B, 278 
Botulism, 229-31 
toxoids and immunization against, 230- 
31 
Brownian movement, 
plication and, 26 
Brucella, dissociation and, 15 
Brucella abortus, genetic resistance and 
growth of, inhibitors and, 11-12 
Brucella suis, respiratory infectivity of, 
199 
Brucellosis, aureomycin toxicity and, 154 
Butyrate 
formation of, Clostridium and, 84 
threonine deaminase and, 87 


nocardial multi- 


Cc 


Carbohydrates 
on cereal rusts, 306 
metabolism of, 81-86 
microorganism growth requirement of, 
113-14 
viral, analysis of, 126 
see also specific substances 
Carbon dioxide 
in microbial nutrition, 115-16 
utilization, bacterial, of, 402 
Caronamide 
penicillin excretion and, 143 
streptomycin excretion and, 148 
Casein, streptogenin activity source and, 
105-6 
Cellobiose, thermophilic cellulose-fer- 
menting bacteria and, 114 
Cells 
fixed, developmental potencies of, 166 
inflammatory exudate, 165 
Cercospora beticola, plant penetration of, 
291 
Chemotheraphy, cellular factors in, 177- 
79 


Chlorine, antiseptic action mechanism of, 
83 

bis-(2-Chloroethyl)-amines, mutagenic ac- 
tivity of, 4 

Chloromycetin, properties and clinical use 
of, 151-52 

2-Chloro-p-aminobenzoic acid, mutations 
and, 12-13 

Cholera 

acquired immunity to 

endotoxin, antigenic, and, 232 
somatic antigens and, 232 
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Cholera (cont.) 
acquired resistance mechanisms 
antibodies and, 234-35 
effects of, 235 
permeability factors of, 235 
antigenic makeup of, 231 
coproantibody and, 234 
in guinea pigs, 233-34 
lipoidal endotoxin and, 233 
properties of infection, 232-33 
vaccination procedures, 235 
see also Vibrio comma 
Cholesterol, viral purification and, 124 
Cholinesterase, tetanus toxin and, 273-74 
Chromatography, 126, 404-5 
Chromosomes 
at mitosis, 56 
of protozoa, 56-58 
reduction of, 64-65 
Citrate, toxic effect of, growth require- 
ments and, 111 
Clostridium 
protection-inducing factors of, 251-56 
toxins of, 251-52 
virulence of, 253-56 
see also Gangrene, gas 
Clostridium botulinum 
antigenic toxin types of, 230 
food poisoning and, 366 
in frozen vegetables, 363 
immunization against, 229-31 
type A toxin of, 230 
type B toxin of, 230 
Clostridium butylicum 
extracts of, preparation of, 401 
hydrogen from pyruvate in, 84 
Clostridium kluyveri 
acetyl phosphate formation by, 84 
butyric and caproic acids synthesis by, 
402 
caproate formation by, 84 
Clostridium perfringens, resistance to, 253 
Clostridium tetani, toxic substance from, 
274 
Clostridium welchii, alpha toxin of, 209 
Cobalt, bacterial penicillin susceptibility 
and, 137 
Coenzyme A, growth promotion by, 103-4 
Collagenase 
gas gangrene genesis and, 255 
toxigenicity and, 210 
Complement 
chemotaxis and, 177 
parasitic invasiveness and, 204 
in phagocytosis, 176-77 
Conjugation 
ciliate 
chromosome reduction during, 64-65 
cytoplasmic behavior during, 66 
gamete nucleus during, 65-66 
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Conjugation (cont.) 
ciliate (cont.) 
macronuclei during, 66 
nuclear divisions during, 65 
mechanisms bringing about, 59-63 
Connective tissue cells 
immunity and, 159-64 
systems of, 164-65 
Coproantibody 
bacillary dysentery and, 248 
cholera resistance and, 234 
Corynebacterium diphtheriae 
host protection and, 209 
immunizing factor in, 237 
protection inducing factor of, 236-37 
virulence of, 234-41 


Corynebacterium michiganense, nutrient 
salt concentration on, 304 
Corynebacterium paradentosis, suppura- 


tive periodontitis and, 320 

Culture 

methods of, 378, 403-4 

see also Bacterial growth 
Cytochrome-b 

diphtherial toxin relationship to, 280-81 

toxigenicity mechanism and, 209 
Cytoplasm, protozoal 

during conjugation, 66 

cytogenetic components of, 69-70 


D 


Decarboxylases, see specific decarboxy- 
lases 
Dental caries 
control of, reviews on, 325 
heredity and, 321-22 
microorganisms associated with, 322-25 
Desoxypentosenucleic acid 
of influenza virus, 128-29 
of Tz bacteriophage, 129 
Desoxyribonuclease, bacteriophage and, 
132 
Desoxyribonucleic acid 
cell localization of, 398 
Escherichia coli synthesis of, virus mul- 
tiplication and, 429 
gram positive staining and, 90 
in kappa, 69 
pneumococci type transformations and, 
17 


of virulent mycobacteria, 31 
see also Nucleic acids 
Desoxyribose nucleic acid, production of, 


Desoxyribosides, vitamin Bz relationship 
to, 99-100 

Diauxie, see under Bacterial growth 

Dihydrostreptomycin, 147 

Diodrast, penicillin excretion and, 143 
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Diphtheria, 236-43 
acquired resistance mechanisms, 241-42 
horse serum and, 241-42 
immunization against by nontoxigenic 
organisms, 236-37 
toxoid 
immunization, 238 
properties of, 236 
vaccination and, 242 
vaccination procedures, 242-43 
Diphtheria bacillus 
cytochrome-b of, 209 
pathogenicity and virulence of, 208-9, 
237-41 
Diphtherial toxin 
cytochrome-bd and, 280-81 
isolation and purification of, 279-80 
properties of, 236, 279-80 
tyrosine in, 281 
virulence of, 238-41 
Diplococcus glycinophilus, 
and, 87 
Drosophilia, sodium desoxycholate muta- 
genicity and, 5 
Dysentery, bacillary, 243-51 
coproantibody and, 248 
pathogenesis of, Shigellae protection- 
inducing factor and, 246-47 
resistance mechanisms to, 247-49 
Shiga exotoxin and, 244-45 
somatic antigens of 
activity of, 245 
chemical and seriological aspects of, 
245 
effects of, 247 
vaccination procedures for, 249-51 
vaccines 
active protection of, 250-51 
antigenic properties of, 249 
detoxification of, 249-50 
see also Shigella dysenteriae 


E 


Eberthella typhosa, oxygen uptake of, 
streptomycin and, 92 

Electrolytes, virus adsorption and, 427 
Electron microscope, 399 
Elementary bodies, see Viruses 
Endotoxin, of vibrios, 232-33, 235 
Enterococci, dental caries and, 323 
Enzymes 

from bacterial cells, 401 

bacterial growth and, 382 

drug resistance mutations and, 10-11 

enzymatic adaptation, lag time and, 

387-89 

genic control of, 9 

phage multiplication and, 428 

toxicity manifestations and, 209-10 


deamination 
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Enzymes (cont.) 
see also specific enzymes 
Eosinophilia, 162 
Eosinophils, development and function 


of, 162 

Epinephrine, parasitic invasiveness and, 
201-2 

Ergostanyl acetate, growth promotion 
by, 108 


Escherichia coli 
aspartic decarboxylase from, 87 
bacterial variations of, 1-20 
carbon dioxide replacement in, 115-16 
2-chloro-p-aminobenzoic acid _resist- 
ance of, 12-13 
cystosine deaminase in, 89 
in egg products, 358-59 
gram positive stain yield by, 90 
growth of, 390 
diauxie and, 391 
inhibition of, 102-3 
mannitol and, 380 
rate of, glucose concentration and, 


histidineless mutant of, reversion rate 
of, 6-7 
lactase from, 82 
nicotinamide synthesis by, 88-89 
nucleic acid synthesis by, virus infec- 
tion and, 429 
osmotic pressure and, 14 
phage reproduction in, 428 
see also Bacteria and Mutations 
Ethanol, in toxin purification, 267 
Euglena gracilis, thymidine utilization 
by, 100 
Euplotes, evolutionary studies on, 76-77 
Evolution, of protozoa, 76-77 
Exotoxin, Shiga, 244-45 


F 


Fermentation 
anaerobic end products of, 84 
in coffee bean preparation, 366-67 
fermentative mutants, 8-10 
of galactose, 82 
yeast 
biotin and, 88 
reducible substances and, 84 
see also Carbohydrates, metabolism of 
Fertilization, induction of, 58-64 
Fibroblasts, function of in immunity, 160 
Flavonols, Clostridium botulinum growth 
inhibition by, 366 
Folic acid 
Leuconostoc citrovorum factor and, 107 
as nutrient, essential, 112 
synthesis of, 89 
inhibition of, 92 
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Food microbiology, 357-70 
egg products, 357-59 
fish products, 363-64 
food poisoning microorganisms, 366 
frozen foods, 362-63 
germicides and sanitizing agents, 364—- 
65 
plant sanitation, 361-62 
processing methods, 365 
spore heat resistance, 359-61 
Formaldehyde, botulinum toxins and, 231 
Fumarate, formation of, 86 
Fungi 
plant penetration by, 290 
see also specific organisms 
Fusiform bacilli 
gingivitis and, 318-19 
periodontitis, suppurative, and 320-21 
Vincent's infection and, 319-20 


G 


Galactose 
fermentation of, 82 
oxidation of, 82 
Gangrene, gas 
acquired resistance mechanisms, 256-57 
clostridia toxoids and, 252-53 
mechanisms of, 255-56 
vaccination against, 256-57 
see also Clostridium 
Genetics 
adaptation, 7-8 
bacteria phage-resistant mutants, 432- 
44 
genetic recombination, 19-20 
kappa maintenance, 73 
lactase formation and, 9 
of microorganisms, studies of, 399-401 
natural selection, 12-13 
of protozoa, 55-88, 70 
type transformations, 17-19 
viral reactivation and, 438-39 
see also Bacterial variation and Muta- 
tions 
Germicides, food plant sanitation with, 
364 
Gingivitis, 318-19 
Globulin, gamma, bacterial virulent forms 
and, 214-15 
Glucose, 83 
microbial utilization of, 113 
Glutamate, assimilation of, penicillin and, 
90-91 
Glutamic acid 
of anthrax virulence factor, 225-26 
bacterial requirement of, penicillin 
and, 137 
Glutamine, strepogenin activity of, 105-6 
Glycine, as purine precursor, 89 
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Glycolysis, tetanal toxin on, 272 
Granulocytes, amino acids and, 175 
Growth, see Bacterial growth; Growth 
factors; and Nutrition, of microor- 
ganisms 
Growth factors, 98-109 
reviews on, 104 
see also specific substances 
Guanylic acid, 101 


H 


Helminthosporium sativum, nutrients and, 
302 


Hemagglutination 
inhibition of, 338 
by pox viruses, 338-39 
Hemophilus parainfluenzae, 
requirement of, 102 
Herxheimer reaction 
aureomycin and, 154 
penicillin and, 144 
Heterophils, in phagocytosis, 
174-76 
Histidine, Escherichia coli mutants and, 
6-7 
Histidine decarboxylase, 87 
Hormones, antibody release and, 184-86 
Hyaluronidase 
clostridia virulence and, 254 
inflammation and parasitic invasive- 
ness and, 202-3 
parasitic dispersion and, 202 
serum inhibitor and, 203 
Hydrogen peroxide, mutations and, 12 
Hyperplasia, lymphoid, 167 


I 


putrescine 


170-71, 


Immunity 
acquired 
against infectious disease, 221-64 
see also specific diseases 
mechanisms of, 221-22 
cellular basis of, 159-94 
connective tissue cells involved in, 159- 
64 
innate, phagocytosis and, 173-74 
mesenchymal reserves in, 165-68 
to pox viruses, 337-39 
tuberculosis, 172 
vaccinia induction of, 341-42 
Immunization 
anthrax, 229 
cholera, 235 
diphtheria, 242-43 
dysentery, bacillary, 249-51 
gas gangrene, 256-57 
Inclusion bodies, see Viruses 
Infectivity, 198-200 
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Inflammation 
bacterial invasiveness and, 200-3 
biochemical factors in, 169 
hyaluronidase and for parasitic inva- 
sion, 202-3 
Invasiveness, 200-7 
Iron, antidiphtherial toxin and, 236 


K 


Kappa 
G killer content of, 72 
mutability, 72 
paramecin and, 71-73 
properties of, 69 
rate of increase of, 72 
as a symbiont, 69-70 
Kidney, streptomycin toxicity and, 149 


L 


Lactose formation of, genetic control of, 9 
Lactic acid bacteria 
biotin and, 112 
growth rate of, 109 
nutritional requirements of, 114-15 
vitamin Biz requirement of, 98-99 
Lactobacillus arabinosus 
carbon dioxide requirement of, 116 
malate conversion by, 86 
pantothenic acid and, 104 
vitamin Bg requirement of, 112-13 
Lactobacillus buchneri 
carbohydrate utilization by, 113 
B-galactosidic linkage requirement of, 
113-14 
Lactobacillus bulgaricus 
factor, 107-8 
growth of, 114 
Lactobacillus casei 
p-alanine requirement of, 113 
strepogenin and, 106-7 
Lactobacillus gayonii, nucleotide require- 
ment of, 101 
Lactobacillus lactis, vitamin Biz require- 
ment of, 98 
Lactobacilli 
classification of, 324-25 
dental caries and, 322-24 
sausage discoloration and, 367 
Lactose, Lactobacillus bulgaricus growth 
and, 114 
Lecithinase 
of clostridia, 252 
clostridia virulence and, 254-55 
toxigenicity and, 209 
Leucocytes, review of, 159-60 
Leuconostoc, sausage discoloration and, 
367 
Leuconostoc citrovorum factor, 107 
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Leuconostoc leichmannii, growth require- 
ment of, 99 
Leucotaxine, 169 
Lipids 
of bacteriophage, 425-26 
of viruses, 127 
Lycomarasin, casein and, 106 
Lymphocytes 
antibody formation and, 180 
antibody production by, 181, 186 
depletion of, lymphopoiesis and, 167 
immune reactions and, 163 
protective power of, 163-64 
transformation of in lymphoid hyper- 
plasia, 167 
Lymphoid cells, classification and devel- 
opment of, 161-62 
Lysine, precursor of in Neurospora, 88 
Lysozyme, phage plaque titre and, 441-42 


M 


Macronucleus 
ciliate, division of, 67-68 
during paramecium conjugation, 66 
as a somatic nucleus, 68-69 
Macrophages, 161 
antibody formation and, 180, 183, 187 
development of in pneumococcus pneu- 
monia, 167 
leishmania in, 176 
lymphoid-macrophage system, 165 
macrophage system, 164-65 
in phagocytosis, 170-71 
in tuberculosis immunity, 172 
Meiosis, induction of, 58-64 
Measles, see Viruses, measles 
Meningococci, streptomycin resistance of, 
146 
Mesenchymal reserves, cells of, 165-68 
Metabolism 
energy, tetanal toxin on, 272-73 
of microorganisms, 81-96 
reviews on, 82 
of nitrogen, 86-90 
Methanol, in toxin purification, 267 
5-Methyl tryptophane, bacterial virus 
growth and, 431 
Microbiological techniques, 395-422 
air-borne infection protection devices, 
407-8 
in antibiotic studies, 402-3 
in cell production, 403-4 
chemical and physical methods and ap- 
paratus, 405-6 
chromatography, 404-5 
in culture methods, 403-4 
in cytological studies, 398 
electron microscope, 399 
enrichment techniques, 396 
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Microbiological techniques (cont.) 
for laboratory animal rearing, 408 
in metabolic studies, 401 
in microbial genetics, 399-401 
microbiological assays, 402 
microscopy, 397-98 
preservation of stock cultures and bio- 
logical preparations, 397 
radioactive tracer technique, 401-2 
reviews on, 395-96 
single cell isolation, 396-97 
sterilization, 406-7 
virus techniques, 404 
Micromonospora, 46-48 
growth of, 46-47 
hyphae and spores of, 47-48 
mycelia of, 47 
structure of, 48 
Micronucleus, ciliate, structure and or- 
ganization of, 66-67 
Microorganisms 
adaptation of to carbohydrate oxida- 
tion, 83 
aureomycin on, 152-53 
genetics of, studies of, 399-401 
metabolism of, 81-96 
nutrition of, 97-120 
penicillin on, 137-40 
respiration of, 82 
streptomycin on, 145-47 
synthesization by, 110 
see also Bacteria; Oral microbiology; 
Viruses; etc. 
Microscopy, 397-98 
Mitosis 
micronuclear, 57-58 
of protozoa, 56-58 
Monocytes, 162 
development of, 
167 
from lymphocytes, 167-68 
of reticulo-endothelial system, 164 
Mucin, parasitic invasiveness and, 202 
Muscle, tetanal toxin and, 273-74 
Mutations 
in bacterial cultures, reviews on, 371 
bacterial resistance to physical agents 
and, 13-14 
biochemical, in bacteria, 5 
adaptations of, 7-8 
colony color and, 10 
fermentative variations of, 8-9 
genetic stability and, 9-10 
lactase and, 9 
reverse mutations, 6 
reversion rates of, 6 
temperature and, 10 
drug resistance 
genetic resistance and, 11-12 
natural selection and, 12-13 


lymphopoiesis and, 
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Mutations (cont.) 
drug resistance (cont.) 
radiation and, 12 
relativity and spontaneity of, 10 
streptomycin and, 11 
sulfonamide and, 11 
theories of, 10-11 
mutagenic agents, 400 
phage resistance, 1-5 
delay of, 3-4 
mutagenicity of, 4-5 
mutation rate of, 2-3 
phenotypic lag of, 2 
spontaneity of, 2 
types of, 3 
pleitropic, 9 
variation, antigenic 
acetate and, 16 
dissociation and, 15 
environment and, 15-16 
seriology of, 14-15 
types of, 14 
viral, 434-47 
chemical constituents and, 133 
Mycobacteria 
desoxyribonucleic acid of, 31 
filaments of, nocardial mycelium and, 
24-25 
Mycobacterium tuberculosis, growth rate 
of in Dubos’ medium, 384 


N 


Necrosin, 169 
Nerves, tetanal toxin and, 273-74 
Nervous system, penicillin toxicity and, 
144 
Neurospora 
amino acid synthesis pathways in, 88 
sulfonamide-requiring mutant of, 111 
sulfonamide resistance and, 11 
Neurospora tetrasperma, haploidization 
of, 4 
Nicotinic acid, precursor of in Neurospora, 
88 


Nitrogen 
metabolism of, 86-90 
on nutrient balance and cereal rust, 
306-7 
plant diseases and, 301-6 
plant pathogen activity and, 302-5 
potato blight resistance and, 307-8 
rust development and, 306-7 
Nitrogen mustards, mutagenic activity 
of, 4 
Nocardia, 24-31 
acid-fastness of 
causes of, 31 
cyanophilic beading and, 30-31 
environment and, 30-31 
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Nocardia (cont.) 
acid-fastness of (cont.) 
liquid media growth and, 31 
motility of, 27-28 
multiplication of 
environment and, 26-27 
gonidia production and, 25 
mechanisms of, 25 
nature and permeability of cell mem 
branes and, 27 
population pressure on, 27 
mycelia of 
aerial, 28-29 
vegetative 
mycobacteria and, 24 
polymorphism of, 25 
spores in, 26 
Nocardia lutea, acid-fastness and, 30-31 
Nucleases, on viral nucleic acids, 132 
Nucleic acids 
of bacteriophage, 129, 425-27 
components of, analysis of, 126 
tobacco mosaic and yeast, similarity of, 
130 
viral 
amount of, 127-28 
obtainment of, 130 
Nucleoproteins, of plant virus, 121 
Nucleotides, bacterial growth and, 101 
Nutrition . 
bacterial culture growth and, 379-82 
of microorganisms, 97-120 
inhibitory compounds and, 109-12 
nutrient relationship, 112-13 
plant disease resistance and, 301-8 


0 


Oidium lactis, a tomato juice contaminant, 
361 

Opalinidae, chromosomes of, 56 

Oral microbiology, 317-30 

Ornithine decarboxylase, function of, 102 


P 


Pantothenic acid 
Acetobacter suboxydans requirement of, 
103 
in microorganisms, metabolism, 84-85 
Paramecin 
inactivation of, 71 
kappa and, 71-73 
liberation of, 71 
production of, 71-73 
Paramecium, evolutionary studies on, 76- 
77 
Paramecium aurelia 
antigenic traits in, 73-76 
conjugation in, 59 
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Paramecium aurelia (cont.) 
killer, 71-73 
mating types in, 70 
Paramecium caudatum, breeding system 
in, 70-71 
Parasites, see Virulence 
Pasteurella tularensis 
penetration of, 198 
respiratory infectivity of, 199 
virulent and avirulent strains of, 205-6 
Pathogenicity, 195-220 
concepts of, 195-98 
respiratory, 198-200 
see also Virulence 
Pathogens, plant 
restriction of 
by cork layer 295 
by epidermal protection, 294-95 
by membrane permeability 295 
by tissue resistance 293-94 
see also Piant diseases and specific or- 
ganisms 
Penicillin 137-44 
action mode of 90-91 
administration of 
by hypospray 142 
by inhalation 141-42 
intramuscular injection 141 
oral 141 
maximum effect with, 139-40 
p-aminohippuric acid and, 143 
antibiotic action of, 137-38 
bacterial resistance to, 138-39 
in blood and tissues, 139, 142-43 
distribution of, 142-43 
excretion of, 143 
on Herxheimer reaction, 144 
on host, 140-44 
on microorganisms, 137-40 
molecular species of, 138 
penetration of in spinal fluid, 143 
phage formation and, 428 
phagocytosis and, 178 
production of, 403-4 
toxicity of, 143-44 
Penicillinase, bacterial penicillin resist- 
ance and, 138 
Penicillium notatum, L-amino acid oxi- 
dase of, 87 
Pentosenucleic acid 
of influenza virus, 128-29 
in plant viruses, 128 
of T2 bacteriophage, 129 
Peptides, strepogenic activity of, 106 
Periodontitis, suppurative, etiologic 
agents of, 320-21 
Pertussal toxin, purification and proper- 
ties of, 282 
Pestal toxin 
preparation and purification of, 281 
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Pestal toxin (cont.) 
properties of, 281-82 
Phagocytosis, 168-77 
antigens and, 183-84 
complement in, 176-77 
drug action and, 177-78 
factors injuring, 173-76 
heterophils and macrophages in, 170-71 
nonspecific factors in, 171-73 
precipitates and, 171 
protein deficiency and, 174-76 
Phenotypic lag, bacterial mutations and, 2 
Phenylalanine, decarboxylation, 87 
Phosphate, uncoupling phosphorylation 
agents and, 83-84 
Phosphate compounds, in yeast, glucose 
fermentation and, 83 
Phosphoglucomutase, 82 
Phosphorus 
on nutrient balance and cereal rust, 
306-7 
plant diseases and, 301 
on plant pathogen activity, 303 
viral, 430 
Phytomonas stewarti, plant nutrients on, 
302 
Phytomonas tumefaciens, antigenic varia- 
tions of, 17 
Phytophthora infestans 
high temperature on, 296 
plant nitrogen content and, 307-8 
virulence of, 296 
Plant diseases 
air temperature and light on, 297-301 
Aphanomyces root rot, nutrients on 
302 
Armillaria root rot, soil temperature on, 
297 
cereal rusts, carbohydrates and nitro- 
gen on, 306 
curly top, specific resistance to, 310-11 
day length and nutrients on, 305 
environment and variability of, 295- 
308 
Fusarium 
plant carriers of, 296 
plant nutrients and, 302-3 
element form on, 305 
salt concentration on, 303 
plant restriction of, 294 
soil temperature and moisture on, 
296-97 
nutrient balance on, 304-5 
nutrient element form on, 305 
nutrient salt concentration on, 303-4 
nutrients on, 301-8 
onions, resistance 
290-91 
pathogen restriction and, 293-95 
phases of, 311 


mechanisms of, 
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Plant diseases (cont.) 
resistance to 
acquisition of, 308-12 
in grafted members, 311-12 
immunity and, 308-12 
nature and variability of, 289-316 
nitrogen and, 302-5 
Rhizoctonia root canker, soil tempera- 
ture on, 297 
ring-spot, specific resistance to, 309-10 
rusts, temperature and light on, 298- 
301 
soil temperature and moisture on, 296- 
97 


Verticillium, nutrient salt concentra- 
tion on, 304 

viroses symptoms, temperature and, 
297-98 

wheat rust, temperature and, 299-301 

see also Plants; Viruses; and specific dis- 
eases 

Plants 

cork layer of, pathogen restriction by, 
295 

disease resistance in, 289-316 

environment and, 295-308 

epidermis of, pathogen restriction by, 


294-95 

lenticel infection, environment, and, 
292-93 

mandarin, resistance of to citrus canker, 
292 


pathogen penetration of, 290-93 
pathogen restriction, 293-95 
cell membrane permeability and, 295 

stomata, pathogen penetration through 
291-92 

tomato, disease development in, salt 
concentration and, 303-4 

wheat, rust of, temperature and, 299- 


see also Pathogens, plant; Plant dis- 
eases; and Viruses 
Plasma cells, antibody formation and, 182 
Plasmagenes, paramecia antigenic types 
and, 75-76 
Pneumococci 
phagocytosis of, 173 
type, transformation of, 17 
Polymyxin, properties of, 151 
Polypeptide, anthracidal basic, 227-29 
Polysaccharide 
anthrax and, 224-25 
of anthrax antigen, 223 
pneumococci type transformation and, 
17 


Potassium 
and nitrogen ratio on potatoes, 307-8 
on nutrient balance and cereal rust, 
306-7 
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Potassium (cont.) 

plant disease and, 301, 304 

on plant pathogen activity, 303 

potato blight resistance and, 307-8 
Propionates 

formation of, 86 

microbial growth control with, 364 
Proteins 

of bacteriophage, 425 

deficiency of, phagocytosis and, 174-76 

interactions of, technique studies of, 


Shiga exotoxin, 244-45 
streptomycetes autolysis and, 37 
toxin chemistry and, 265-68 
viral, 132-34 
Protogen, growth promotion by and prop- 
erties of, 108-9 
Protozoa, ciliated, 55-80 
cytogenetics of, 55-70 
evolution of, 76-77 
racial differences of, 70 
Pseudomonas, in fish, 363 
Pterolyglutamic acid 
see Folic acid 
Puccinia glumarium, plant nitrogen con- 
tent on, 307 
Puccinia rubigovera tritici, plant penetra- 
tion of, 292 
Puccinia tricina, plant nutrients on, 303 
Purines 
precursors of, 89 
of viral nucleic acids, 130 
Putrescine, growth promoting activity of, 
102 
Pyridoxal phosphate 
bacterial utilization of, 100-1 
in transamination, 89 
Pyridoxamine phosphate, 100 
Pyridoxine, deficiency of, antibody forma- 
tion and, 180 
Pyrmidines, synthesis, 89 
Pyruvate, oxidation of, pantothenate de- 
ficiency and, 85 
Pyruvate oxidase, inhibition of, 92 
Pythium, high temperature on, 296 


Q 


Quaternary ammonium compound, micro- 
bial growth control with, 364 
Quinine, host role and in malaria, 178-79 


R 


Radiations 
on antibody formation, 180 
mutations and, 12-13 
phage resistant mutants and, 3-4 
ultraviolet bactericidal effects, visible 
light and, 13 
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Radiations (cont.) 
on viral cellular growth, 430 
Radioactive tracers, use of, 401-2 
Reiter treponeme, nutritional require- 
ments of, 115 
Resistance, acquired 
to anthrax, 226-28 
to cholera, 233-35 
to diphtheria, 241-42 
to dysentery, bacillary, 247-49 
to gas gangrene, 256 
see also Bacteria; Bacterial variation; 
Immunity, acquired; and Muta- 
tions 
Reticulo-endothelial system 
cells of, 164 
review of, 159-60 
Ribonucleic acids, formation of penicillin 
and, 91 
Rickettsiae, toxigenicity of, 210-12 


Ss 
Saccharomyces fragilis, phosphogalacto- 
kinase of, 82 
Salmonella 


antigenic variation, 14 
in egg products, 358-59 
fermentative variation of, 8-9 
Salmonella breslau, phagocytosis of, 177 
Salmonella typhimurium, nonpathogenic 
strain of, penetration of, 198 
Schick test 
antitoxic immunity criterion, 238 
bacterial immunization and, 236 
hypersensitive reactions and, 242-43 
immunity duration and, 243 
significance of, 241 
Shigella dysenteriae 
exotoxin of, 244—45, 246 
somatic antigen of, 245-47 
toxins of, 243-51 
toxoid from, 248-49 
see also Dysentery, bacillary 
Shigella paradysenteriae 
diarrhoea etiologic agent, 243-44 
incidence of, 244 
Silver, sea water sterilization with, 364-65 
Sodium desoxycholate, mutagenic activ- 
ity of, 4—5 
Sodium thioglycollate, for anaerobic bac- 
teria cultivation, 406 
Spasmin, see Tetanal toxin 
Spermidine, metabolic role of, 102-3 
Spermine, metabolic role of, 102-3 
Spirochetes 
gingivitis and, 318-19 
periodontitis, suppurative, and, 320-21 
Vincent's infection and, 319-20 
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Spores 

germination of, 360 

heat resistance of, 359-60 

surface active agents and, 364 
Staphylococcal toxin, purification of, 282 
Staphylococci 

food poisoning, 366 

heat resistance of, 360 

penicillin resistance to, 138-39 

periodontitis, suppurative, and, 320 

phage, composition of, 426 

phage formation and, 439-41 
Strepogenin 

growth stimulation by and source of, 

105 


structure of, 106 
Streptococci 
acid producing, dental caries and, 325 
capsule and M substance of, virulence 
and, 205 
diphtheria and, 240 
fecal, isolation of, 366 
hemolytic 
antigenic variations of, acetate and, 


penicillin resistance of, 139 
strepogenin and, 105 
Vincent's infection and, 319-20 
Streptococcus bovis, nutritional require- 
ment of, 114 
Streptococcus faecalis 
D-alanine requirement of, 113 
stimulatory factors for, 109 
Streptolysin, toxigenicity and, 210 
Streptomyces 
asporogenous variants of 
environment and, 44 
mutant nature of, 43 
stability of, 43-44 
identification of, actinophage and, 46 
monosporous lines of, variations in, 44—- 
45 
morphotypes and biotypes of, 46 
mycelia of, aerial, 37-40 
development of, 38-39 
hyphal fusion and, 39-40 
sporogenous phase of, 37-38 
sporulation of, 40-43 
mycelia of, vegetative, 34-35 
autolysis of 
lysis and, 37 
in stationary liquid cultures, 36-37 
submerged growth and, 36 
environment on, 35-36 
septa and, 34-35 
Streptomyces collicolor, asporogenous vari- 
ants of, 44 
Streplomyces griseus 
asporogenous variants of, 44 
autolysis of, 36 
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Streptomyces griseus (cont.) 

hyphae of, sporulation of, 42-43 

morphotypes and biotypes of, 46 
Streptomycetaceae 

cytology and morphology of, 33-48 

see also specific genera 
Streptomycin 

acid-fast organism growth and, 91 

actinomycetes and, 23 

administration of, 147-48 

antibiotic action of, 145 

bacterial resistance to, 146 

carbohydrate metabolism 

by, 92 

on cranial nerve, 148-49 

distribution and excretion of, 148 

on host, 147-49 

on microorganisms, 145-47 

mutations, bacterial, and, 11 

therapeutic use of, 146-47 

toxicity of, 148-49 

trypan blue and, 148 
Streptothricin, actinomycetes and, 23 
Sulfathiazole, phagocytosis and, 178 
Sulfonamide 

mutations, bacterial, and, 11 

phagocytosis and, 177-78 
Synergism, biological, 212-14 
Syphilis 

bacitracin and, 150 

see also Herxheimer reaction 


T 


inhibition 


Tetanal toxin 
action mode of, 271-72 
cholinesterase activity and, 273-74 
conversion of, 270-71 
detoxified, 271 
as an enzyme, 273-74 
on exergonic reactions, 272-73 
physicochemical properties of, 270-71 
purification and crystallization of, 269- 

70 


Tetanus bacilli, tetanal toxin of, 274 
Tetrahymena, protogen need of, 108 
Thymidine 
Leuconostoc citrovorum factor and, 107 
vitamin Biz microbial utilization and, 
99 
Toxigenicity, 207-12 
Toxins 
action mode of, 282-85 
chemistry of, 265-88 
clostridia, 251-52 
function of, 282-85 
membrane permeability and, 284 
protein chemistry and, 265-68 
purification of, 265-68 
purity criteria for, 268-69 
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Toxins (cont.) 
see also specific toxins 
Toxoid 
botulinum, 230-31 
toxin conversion to, 271 
Toxoplasma, 206-7 
Treponema pallidum, nutritional require- 
ments of, 115 
Tryptophane 
bacterial mutations and, 3 
genetic adaptation and, environment 
on, 7 
L-Tryptophane, bacteriophage adsorption 
and, 427-28 
Tubercle bacillus 
streptomycin resistance of, 146-47 
virulent and avirulent strains of, 206-7 
Tyrosine, in diphtherial toxin, 281 
Tyrosine decarboxylase, phenylalanine 
decarboxylation and, 87 
Tyrothricin, administration of, 149 


U 


Urostyla, macronuclear division in, 67-68 

Urostyla grandis, micronuclear mitosis in, 
575-78 

Ustilago avenae, oats hyphae restriction 
of, 294 


Vv 


Vaccination, see Immunization 
Variation, see Bacteria; Bacterial varia- 
tion; and Mutations 

Vibrio comma 
immunization against, 231-35 
pathogenicity and toxicity of, 232-33 
protection-inducing factor and viru- 

lence of, 232-33 

see also Cholera 

Vibrio viridans, Vincent's infection and, 

319-20 

Vincent's infection, 319-20 

Virulence, 195-220 
acid-fastness and, 31 
of anthrax bacillus, 225-26 
of botulism clostridia, 253-56 
of cholera vibrio, 232-33 
concepts of, 195-98 
of diphtherial bacillus, 237-41 
of dysentery bacillus, 246-47 
environment, in vivo, and, 214-16 
infectivity and communicability, 198- 

200 


invasiveness, 200-7 

of Phytomonas tumefaciens, 17 
reviews on, 195 

synergism, biological, 212-14 
toxigenicity, 207-12 








Virulence (cont.) 
see also Immunity, acquired and Plant 
diseases, resistance to 
Viruses 
adsorption of, 427-28 
analysis of, methods for, 125-26 
aureomycin action on, 152-53 
bacterial resistant mutants to, 432-44 
carbohydrates in, determination of, 126 
chemical composition of, 126-34 
constituents of, 121-36 
viral mutation and, 133 
dermatropic, 331-56 
nomenclature and classification of, 
331-32 
see also specific viruses 
ectomelia, 338 
electron microscope study of, 399 
equine encephalomyelitis, pentosenu- 
cleic acid in, 128 
formation of, 89 
growth of 
amino acids and, 429 
intracellular, 428-31 
mechanism of, 427-31 
herpes labialis, 343 
herpes simplex 
elementary bodies of, 343 
intranuclear inclusion bodies and, 
344-45 
multiplication of, 345 
pathogenesis of, nervous system and, 


primary infection of, antibody de- 
velopment and, 345-46 
recurrent infection of, 346-47 
size of, 343 
strain variants of, 344 
suspensions of, 343 
herpes zoster, see Viruses, varicella- 
herpes zoster 
inclusion bodies, 335-37 
development and structure of, 335-36 
influenza 
carbohydrate quantity of, 134 
host antigen in, 123-24 
lipid fractions of, 127 
nucleic acids of, 128-29 
mutation of, chemical composition 
and, 133 
interference phenomenon, 431-32 
lipid fraction of, estimation of, 126 
measles, 347-48 
see also Viruses, rubella 
mutations of, 434-37 
Newcastle disease, nucleic acids of, 
127, 129-30 
obtainment of, 121-22 
plant 
biological activity of, 121 
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Viruses (cont.) 





plant (cont.) 
purification of, 122 
pox 
antigenic structure and immunity 
reactions, 337-38 
elementary bodies of 
chemical composition, physical 
properties, and metabolism 
of, 335 
inclusion bodies and, 335-37 
infection induction and, 332-33 
morphology of, 333-34 
size of, 334 
suspensions of, 334-35 
hemagglutination and, 338-39 
strain variants of, 339-43 
proteins of, 132-34 
purity of, 122-23 
low molecular weight substances and, 
124-25 
tissue constituents and, 123-24 
radiation on, 430 
reactivation of, 438-39 
rubella, 348-49 
of silkworm jaundice, 131 
temperature and symptoms of, 297-98 
tobacco mosaic 
host antigen and, 123 
mutation of, 133 
plant immunity to, 309-10 
ribonuclease on, 132 
tobacco ringspot, nucleic acid in, 127 
toxigenicity of, 210-12 
turnip yellow mosaic 
chemical constituents of, 131 
nucleoprotein of, 123 
vaccinia 
calf lymph strains of, 341 
chemical composition of, 127 
generalization of, 342 
immunity induced by, 341-42 
staphylococcal infection and, 213 
variants of, production and prop- 
erties of, 340-43 
from variola, 340 
see also Viruses, pox 
varicella-herpes zoster, 349-51 
variola 
propagation of, 339-40 
transformation of to vaccinia, 340 
see also Viruses, pox 
virulence concept and, 197 
virus-bacterial synergism, 213-14 
virus techniques, reviews on, 404 
see also Bacteriophage 
Vitamin A, gingivitis and, 319 
Vitamin B, gingivitis and, 319 
Vitamin Biz 
assay of, 98, 100 
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Vitamin Bi: (cont.) Y 
microbial utilization of, 98-99 
ascorbic acid and, 99 Yeast 
thymidine and, 99 acetate oxidation in, 85 
Vitamin C, gingivitis and, 319 assimilation by, reviews on, 83 
Vitamins cultivation of, 403 
phagocytosis and, 174 egg white powder stabilization and, 359 
phosphorylated, cell membrane per- Lactobacillus bulgaricus factor from, 108 
meability to, 104 see also Fermentation 








